Antiviral effects of Salvia miltiorrhiza (Danshen) against enterovirus 71.
In this study, the antiviral activities of seven different extracts of Salvia miltiorrhiza (danshen) were determined. The first two extracts, SA1 and SA2, isolated at room temperature by ethyl acetate and water extraction, respectively, neutralized the enterovirus 71-induced cytopathic effect in Vero, rhabdomyosarcoma and MRC-5 cells. The other five crude extracts, extracted with warm water (60-70 degrees C) or organic solvents, did not have any protective activity. The 50% inhibitory concentrations for neutralizing the enterovirus 71-induced cytopathic effect were 0.742 +/- 0.042 mg/ml for SA1 and 0.585 +/- 0.018 mg/ml for SA2 in Vero cells. No antiviral activity was observed in the other viruses tested. Antiviral activity was more efficient in cultures treated with SA1 or SA2 during viral infection compared to the cultures treated before or after infection, suggesting that these danshen extracts could interfere with viral entry. SA1 and SA2 were able to inhibit viral RNA synthesis in the infected cells and to abate the apoptotic process in enterovirus 71-infected Vero cells. We conclude that danshen extracts possess antiviral activity and have potential for the development as an anti-enterovirus 71 agent.